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(Θj,Θk) ∼ Kato & Pewsey (2015)
(Xj,Θk) ∼ Johnson & Wehrly (1978)
Kato & Pewsey (2015)
f (θj, θk) = C
{
c0 + c1 cos(θj − ηj) + c2 cos(θk − ηk)
+c3 cos(θj − ηj) cos(θk − ηk) + c4 sin(θj − ηj) sin(θk − ηk)
}−1
,
−pi ≤ θj, θk, ηj, ηk < pi, 0 ≤ ξj, ξk < 1, −1 < γjk < 1,
C, c0, . . . , c4 ξj, ξk, γjk .
Johnson & Wehrly (1978)
f (xj, θk) = 2pifj(xj)gk(θk)h[2pi{Fj(xj)−Gk(θk)}], xj ∈ R, −pi ≤ θk < pi,
fj, Fj N(µj, σ
2
j)
gk, Gk Wrapped Cauchy WC(ηk, ξk)





1 + ξ2 − 2ξ cos(φ− η)














f (zj, zk) (Zj, Zk) fj(fk) Zj(Zk)
MI(Xj, Xk) = −
1
2
log(1− ρ2jk), MI(Θj,Θk) = − log(1− γ
2
jk),
MI(Xj,Θk) = − log(1− δ
2
jk).
Xj ∼ N(µj, σ
2
j), Θj ∼ WC(ηj, ξj),












2piFj(Xj)|Θk = θk ∼ WC(2piGk(θk), δjk),










Kato & Pewsey (2015) Johnson &Wehrly (1978)
Chow
Liu




5. 4 p + q − 1
6.
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